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(57)Abstract: 

PROBLEM TO BE SOLVED: To collectively amplify a plurality of 
signal beams which are subjected to wavelength multiplexing with a 
constant gain, simplify a device configuration in comparison with an 
obtained gain, and improve the noise figure. 

SOLUTION: Optical fibers 11 and 21 to amplify three-level system 
are connected in cascade, the optical fiber 1 1 for amplification at a 
previous stage is set so that the optical fiber 21 for amplification at 
a later stage operates while gain is saturated by applying light which 
is naturally discharged from the optical fiber 1 1 for amplification at 
the previous stage, and the saturated gain state of the optical fiber 
21 for amplification at the later stage is controlled, thus constantly 
maintaining an entire gain. 



I 



51 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1/result/detail/main/wAAAE.aWGfDA4091 071 41 PI ... 2003/1 1/1 9 



a9)0*ia4*fFfr(jp) <i2)'il^^t$|^'^^ (A) (ii)i*ii=ais<iiBB»# 

#^¥9-1 0 7 14 1 



(43) B jPi5K9^(1997)4fl 22 B 



\<J1/ ill L. 1. 




P* T 
r 1 






/I n 


TT n 1 Q 


Q /I A '7 








0/ VI 






T 






4*^^7-264415 


(71) mm A 


000004226 










(22)ttiMB 


^jSc7^{1995) 10^12 0 




MM^mm^mm.mE.T @ i9S2^ . 






(72)5gW# 










:^Ma5i^f^eg EF^#P9T— T S 1#6^ 0 














(72)^§q# 
























(74)f^llA 





(54) .[^gMOi&i*] i/tmmmm 

(57) [^jfitj] 





















< 









1 

ft 5}?^ 1 fE«co3tiitIiSM„ 
[0 0 0 1 1 

[0 0 0 21 

[00031 ^m^E^i:Mm-r?>:^mt l-c«. t^sfe/i- 



(2) 4#Mq29- 1 0 7 1 4 1 

2 

[0 0 0 41 ::©J;5'S:gS®S:»*i-«.ajlfi:L.-c. 

10 ^5^S3tiHt-i'>'jK-:^e7A||2 S-S.OSf-tt. T'ci 

[0 0 0 51 gl4ll^i3-y3t*igaL3K>'>'?fe*$lJ«l 

5 1. )t*7°7 5 2, 5 3. J|£>'^'>'W^5 4, 3tt^ffiS 

[0 0 0 61 titiffl?t7r'i'^'^4 Ki^sjxiJ^/utre^A 
«e#-*;&:/7 4 3SrS*LTASti-St6SA\. 

yiticx^mf&^tix^mm^n^, 

[00071 :/a—y^m5 IfiiKgAa (D^P— yjfe 

t#aL. Jt*sffl3t>'ri'-'^4 itcA;^LXtS*I-t-5, 
aif5. m-J-i t), A;^it-^5fewu-iyw:^^-^^vu|g: 

tfern^ 5 5 <Dii^moitn-i^->-:f±mumm^ 5 e icm^ 

^tl. <^ai^ixfc*IJ#^lfl(cS'5t,vT5Ki^r^M4 2<D 
[0 0 0 81 @5lii#fei!Jtt±J)t4rSaLi^A;^>*^<!7- 

^7 7 1. 3t7-r>^U^J'7 2s 3ttfetH«7 3, 1i«3taS»J 

50 



3 

[0 0 0 9] mmm^y7'i^<6 Ki^Jx.lS^/ut'^J'A 

[0 0 10] mmm^-7 7-^^<6 KDmm^^wi-r^ 

mm^m7 5<DmtJiri,mm^^<':^-i:mm-ti>, mm 
^m7 5(Dmtii-^mm^ m&x^ ) a. %ti-:f77 

6 *J i -fy 6. 3 L-Citeffl^7 r 

[0 0 1 U r(D5tl«<@SBt?«. Ay3m#)t^^!7-As 

i^d^t-5i:ii*gffl?t:7r-Y^<6 liO?l|#;4StiJPf -5, ^ 

'P^^m^\ L.-CA;^:)fe^^°r7-^-^^c:^oi t 

[0 O 1 2] 

(NF) «)5e^t-^ifA«*Asti»pt- 

[0 0 131 *«Mtt> C<^J:p/£iaSS:«|9ib, iSS 

L*^'b#?>tvsfiM#»ctt:-<rieeit^;4s®m-cNF 

[0 0 14] 

w g^P;<otitaffl3t 7 r /^{cA#t bfc i: # »c 
•^oJi*sffl3fe r ■< ■'^(rmnt^^^^m i 5 J: 3 



(3) !RpM¥9- 1 0 7 1 4 1 

4 

[0 0 15] sma^iOTc^tf*, tStI^j»t7r-f^<(c 

mity-r^^^xn.'. A^^3ia«c:J;t)^i]#cD^ft;4S^ 
[0016] *5g?fl-eii, m^W3tiS*ilg^«j«-r5tS 

[0017] ais:«?ttata^;is-t--t-c 3 mL^<r>^m^ 

mjp SttfcJSSfflitT' r ^<Jc i 9 «^ $ tvT t, J; V ^ 

[0 0 18] gsmi-2.^g;ii. m^</)?tJi*iS§A»e>ffi;'j 
^nsjfti^nfcS^Ji^tmjfe (kxt tase^j ii-^ 

^ (tiT rsEJtj i:v^5) Sr^Wf 5#^Sr^^•C1, 

30 j;!/^ 

[0 0 19] ^g:»tijsffl3t7r'('/^75^6,ai;^$*T,2.A 
SEjKtt, 'ec5taj@M"Wt^ffi.-eKg;<o?il#.*Ri*LT:*i. 

[0 0 2 0] ii(gfflJt>r-r'A;4if,0cW^tt5S 
5m<!:;iSKI*$ii.5. LfcASoT, ^: S E Jt^ftAS 

[ 0 O 2 1 1 *I6M(C itttf, M[@!C.3t*i<6««»e)»cm 
$nfci^«tm^t (8^i^;«3t^S♦ilg|*^•T?^i♦B^5^^fcAS 

50 [0 0 2 21 3tli^§g4:2^tA±<D«^|C-rSi 



5 

^5 o T , Wi^'nitm <® §§^Sr ffl V ^-CIB ro*tj# t- -5 
[00 24] 

[00^25] mmm^-:^r'iy<ii. 2n-i3m&i^<o 

mi 2, 2 2:A^ibitmm^m.:ijyy 1 3. 23^M*L. 

(Dm^miit7r-(^<2 Konm^^noitkmiifsi^x^iic 

li. 3tjSS#tt;<;7°7 1 stcitj&g^S^bft-f- 
':ztiAmim^n. mm^m^m^-^t tiiicmmm^^ 

*^e>roe^«tW3t (ASE^t) tcJ;«9ia?o<^ej|ii:/jJoT 

lA^hait)^tl^ASE1ti:.^mLX^mmm3 2 



(4) i|#M¥9-l 07 1 4 1 

6 

;^({c:J;i?iKv:/3feiK2 2<^^J^L, ^<Dmt!-tZ^>:^ 

ytmmcx'ommmyt7r^y<2 i (o^^a^ti^^m^ 
mmi-i>, Mri^mai. it^mm 3 2X'mm ^tit^mm 
*-;e«-»oj; 5 ^>-:f^m2 2^<r>&?<itmi:m 

[0 0 2 6] ASEyti^i^T^tztbizr i^-imm^m 

■ tt*-|^i](iiS!*-r6l-C-ite<l^b;^(6lT*tjJ:v^ £Jl±<o 
[0027] El 2 l4*|gM(?>|^- roSIJfiJgffiSr^-f y a 

mw>mityr'iy<2\ii^hmti^fi^AS'£.^%:m.ut 
lo 0 2 sY ^(Dmmmmx'ii. mmm^-:7r^y<i 

20 Sr@!)e-t-5fci?)WJK:^:;^3tj|gi 2(7)ffl;^f4. «g<oiie 

^^fi,itikm.(nmmmytyr'<^<2 i^mm-r^fz.)fy<r> 

[0 0 2 9] r(7)|IS£Ji^SiT-t>. -IocoJi(iSffl^7T'l' 
.30 fc, 

[0 0 3 o] !J^^c^i^e,(Oll^fi^sJw«lf^^cov^TSiW-t- 
. 5,' 

[0 0 3 ll^3li. ^fl!<;3iitIffl*7r'f>'<t-oVN . 
-C, JKi^yjfe^^!7-Sr^<t$-tirfcii'a-(^Affl;'3JtiRFffiSr 
:^>yifty<'7—i:mit^'^^^tX'mamM^m 

it-ri>iK Wic3m&:mmmm^7r^^<xti. mfo^ 

mr^^^'-fit^micitm-r^o :ztii:mmvx. 2Wc^ 

[00 3 2] #r±s^jp3fe7 r -< y<mm^mmG(-t. 

G=exp (J y (z) dz) 

Xm^tlZo 7 (z) tt«0fflJ»«l». L«:#±«^ 

:7T'i>'«r>^^X-h?>o y (z) 

T (z) = Vo / (1+Ci I. /Ca I ... ) 

i*1-J:i:;J«-C#So vo «*fiafP*iJm«:, I . lift 
#3t3fi«, C» . I4«», I ... ttl&SiSilS-Cfc 

•J, 



7 

[003 3] moi^m I ... (^5^(4. 
tt0 3(c:^L/cJ;^(ciafqffl«t/i5„ ^:zX\ ^^^^ 

t/t^< rp-x-m^mm^mm mn-:^mt 5 ^ 

[0 0 3 41 :i(DXoK\^X. mi^m±7r^^<i:mm 

[00 3 5] (T^IIJS^^jciJC^SfflffllJ^T-d, AS 
E?ti:W#tcoll#/4^6. ASE3tafiJg^-^(c<S:-C(f 

[0036] m#3l6;aSifeV^«-g-(OA S E3t5fiff«. 
Pase = 2 n,ph V A V (G— 1) 

^gcoJtlBffl3t7T'f>'-^*»e>*«cm$tl5ASEJt3fi 

yt^mimm-ti> :itx. *ii#*-^(c*jitpt- :itii 
x^?>, 

[0 0 3 7] -^it. m—(^^mmm(r>mmWiXn. as 

E^-C-«t^j:< SE3t*ffll^So SE3t^atft|#i:OBI 

[0 0 3 8] %±mmmytyr-i''<mim^<r)mnGii. 

G=exp (fv (z) d z ) 



(5) #M¥9-107 141 

8 

3fe3iaPse (z) t^como^sc^fflv^-c, 

7 (z) =CPsE (z) -a.. 

G=exp (JCPsE (z) dz— a. L) 
SB (z) Sr7T'f-'<fit-*?fco-ca^^LfcffiSr-;e»c 
10 ( 0 0 3 9 ] . 

g»4, #ii;»d«^$Jxfc«^ffl*7T'f^«o5 *>^gJ;«) 

[0 0 4 0] iE^Lyt2W±Olil>Sffl*7T'<^^ 

20 t*^5jNF(D|6i±*ll5r.i:!5St?#5o 

[0 0 4 1] ASE^fo5V^I4SE)leiCj;t)^ 

at-s i t x\ AUi;b*3*JS*^m-r 5 t <e 
[msf^^m^'iisiB^] 

[a 1 ] :¥^mm<r>m-(r)nmnm^^-ryr3 y irm^ 

30 [g!3] ^fls:oti^liffl^y'r'^''^^-':>v^-C3HV7'^t^^•7 
. — Sr!E<t;$-&fc«^<^AW;^3t«ftt*;^-t-a . 
[041 t¥3l5«ll<03ttijS|gaS:^-r^n iy^'^AKS. 

[la 5 1 t**^J<D?tti»iigB4:;^-r:^ti y ^'fllfifeS. 
[W-^.<^fji?«l 

11, 2 1, 4 1, 6 1 m*^M%yr-<y< 

1 2, 2 2, 4 2, 6 2 J^VT^^tM 
1 3, 2 3, 4 3, 6 3 

3 1 Ti^-(vm^mit29i^^ 

3 2\ 55^ 73 
40 3 3,5 6 JKVT'^SIftlMWIiJK 

5 1 ■fu—-:/^m 
52,53,71, 76 %i3-fy 
5 4, 7 2 ity^/\'9 
7 4 1iiK3l£Sg$iJIVIi]K 
7 5 ItftJtM 



(6) 



9-107141 



mi] 



-»| WDM 



12 



11 




21 




22 



23 



WDM 



1 



AWG 



32 



►A, 



(ase 



WDM 



12 



[IE]2] 



11 





41 



23 



WDM 



22 



1 ^ir 1' 


30 











WDM 














A. 



A, 



[S3] 



= 15dB lOdB- 




-20 ;-io 



[SI51 



At 



72 

I *— i| 



1?^ 



61 




WDM 



76 



5 A^v 



^^e2 



-> At 



